Social insects use both environmental and heritable (genetic) recognition cues when discriminating between nestmates and non-nestmates. In honeybees, Apis mellifera, both types of recognition cues are used, although their relative importance depends upon context, experimental design and environmental factors. Our aim in this study was to investigate which cues honeybees use to discriminate between nestmates and non-nestmates under natural conditions. To do this, we used an assay of nestmate recognition that very closely simulated natural conditions, with naturally occurring guards at actual nest entrances and workers that had been naturally reared and had spent their adult life in a hive. Guards exclusively used environmental recognition cues when encountering entering bees. There was no evidence that guards used heritable cues: related nestmates and unrelated nestmates, unrelated nonnestmates and related non-nestmates all had the same probability of being accepted (ca. 80 versus 20%). Possible reasons why heritable cues are not used are discussed.
Recognition of nestmates is an almost universal phenomenon in social insects and it is important in maintaining colony integrity (reviewed by Wilson 1971; Brian 1983; Hölldobler & Wilson 1990) . The origin of cues used in nestmate recognition was first investigated by Fielde (1904) and has since been extensively studied in numerous species (reviewed by Wilson 1971; Hölldobler & Michener 1980; Hölldobler & Wilson 1990 Carlin & Hölldobler 1983 , 1986 Leptothorax lichtensteini: Provost 1985 , 1987 Myrmica: Brian 1986) . These cues are transferred within the colony so that nestmates acquire the same, or similar, colony odour. The blending of different cues presumably generates differences in cues between colonies, allowing non-nestmates to be detected. The nestmate recognition cues of some social insects are, however, heritable and produced endogenously by individuals. If self-produced cues are heritable and individuals are sensitive to them, more and less related individuals, including nestmates and non-nestmates, can be discriminated by rejecting individuals more dissimilar to a cue template. Probably the most compelling evidence for heritable cues in nestmate recognition is in the sweat bee Lasioglossum zephyrum (Kukuk et al. 1977; Greenberg 1979) . Similarly, some ants also use heritable cues during conspecific discrimination ( In honeybees, Apis mellifera, both environmental and heritable recognition cues appear to be used in nestmate recognition. Colonies (Ribbands et al. 1952; Ribbands 1955; Renner 1960; von Frisch 1967) or sister groups (Saleh-Mghir 1992) fed the same flavoured syrup accept transferred workers but reject workers fed syrup of a different flavour. Whether a queen is present can also affect worker-worker recognition. Workers in a colony with a queen accept few introduced sisters from a queenless group, perhaps because workers acquire cues from the queen (Moritz & Crewe 1988; Saleh-Mghir & Darchen 1990; Breed et al. 1992b) . As with Polistes wasps (reviewed by Gamboa 1996), nest material (comb wax in honeybees) has been proposed as the medium by which recognition cues are transferred among honeybee workers (Breed et al. 1988 (Breed et al. , 1995 . Both honeybee comb wax and
